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evenly convex, considerably broader than the head ; the three succeeding
segments are of about the same length, and each are about half as long as
the fifth and succeeding gegments. On the first segment are about ten bead -
like tubercles seen from above : on the third about eight longer tubercles
can be seen from above : on the fifth and succeeding segments there are
about nine dorsal and subdorsal high, prominent, thick, parallel ridges, be-
coming sharp behind. On the middle segments of the body about six
sharp ridges with broad hollow valleys between can be seen from above,
These are mounted on each gide lower down by about twelve less distinet
ridges, becoming towards the lower edge of the scuta less and less convex
and distinet, until they are indicated hy simple impressed lines. There are
thug about thirty ridges in all on each seute. The segments (arthromeres)
are short, and the smooth spaces between the rigid portions are very short
above. The color of the body is horn-brown, the head, feet and antenng
pale flesh-colored, and there is & dark median spot on the vertex hetween
the eyes. The ridees are darker than the rest of the body. Length 30mm,

Little Wyandotte cave, Indiana ; and Cave of Fountaing next to Weyer’s
cave, Virginia (Packard), Zwingler's cave, Uarter’s cave, Kentucky (F. G,
Sanborn). Spruce Run cave in the Kanawha river, Giles Co., Va. (Cope).
One of the most abundant of the Myriopoda in the mountain region of
Tennessee and North Carolina (Cope).

This Sp('.(:i(gs 19 not unfruqn('.nt.]y found in caverns, where L. lactariuvm
more rarely occurs. This well-marked species may readily be distinguished
from Lysiopetalum lactarivm by the very short, thick antenns, linear eyes,
and by the slenderer body, which, however, ends much more obtusely.
We know of but one other species of Julide with the eyes arranged in a
linear series ; this is the Trachyjulus ceylonicus Peters of Ceylon, figured
by Humbert.

The cave specimens which we have found are partially bleached, the re-
sult of [H‘(‘)l‘m,l)ly a limited number of j__';(‘.lml‘:'l.l.i(n'm in the darkness.

On the ]lf[(;r])/),oh)(l!/ /)f the ]}[(//').'()])()(l(l. RI/ A. 8. 1’1(("/.’.('1.?‘![, J1.
(. 1.’,("’.1'{,(/, ])(’,/}),'(3 [/N}, _/1 '/N,(?}'-/:(‘(/ﬁ, I”/I2,.(()3()])761-01,'0'.{,/ Agv()(.'-7».(f7/‘l/_, ol(l.]lﬂ /";, /.\'.-\..";,)

The following notes have reference to the hard parts especially of the
diplopod Myriopods :

The Head., In the Chilognaths, which are the more primitive and in
Some respects the lowest group of the sub-class, the Pauropoda excepted,
the strueture of the head is on a much simpler Ltype than in the Chilopoda.

The epicranium constitutes the larger part of the head ; it may be re-
garded as the homologue of that of hexapodous insects. Of the clypeus
Of Hexapoda there is apparently no true homologue in Myriopods ; in the
IJ,VHiUp(!l.u,Ii(l Chilognaths there is, however, an interantennal clypeal re-
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gion slightly differentiated from the epicranium and forming the front of
the head, In the Chilopods there is no well-marked elypeus ; only a short,
narrow transverse preantennal clypeal region to which the labrum is at-
tached. Meinert, in his valuable and pains-taking work on Myriopods
designates what we here call the epicranium, the lamina cephalica ; the
division sometimes indicated in front next to the antennse, he callg lanmana
frontalis disereéta.
The labrum in the Chilognaths is a short, but broad, sclerite, very per-
gistent in form, and not affording family or generic characters ; it i8 emar-
ginate on the sideg, with a deep median notch contaiming three acute
teeth. The labrum may on the whole be regarded as homologons with
that of the Hexapoda, but is very broad and is immovable. Very difler-
ent is the so-called labrum of the Chilognaths, in which it consists of two
parts, a central portion which may be homologized with the labrum of the
Chilognaths, but is narrower, with a deep broad median notch at the bot-

tom of which 18 a central stout tooth.

In Orya barbarica Gerv., according to Meinert, the labrum has a me-
dian suture, dividiag it into two pieces, each with numerous fine teeth on
the outer edge.

In Dignathon wmicrocephalwm Tucas (Meinert. Tab. ii, fig. 15), and in
Geophilus sodalis Bgs., and Mein., Meinert figures and deseribes the lab-
rum a8 congisting of pars media and two partes laterales, distinetly sepa-
rated by suture; no such differentiation as this is known to us as occur-
ring in the labrum of Hexapods.

This labrum is flanked on each side by & transverse sclerite, much
broader than long ; these pieces may be called the epilabra ; to the outer
edee of each is attached the cardo of the so-called mandible (protomala),
What we have for brevity called the epilabre (fig. 1) are the *‘laminae
fulcientes labri’” of Meinert.*

The so-called mandibles of the Myriopods are the morphological equiva.-
lents of those of insects, but structurally they are not homologous with
them, but rather resemble the lacinia of the hexapodous maxilla. For
this reason we propose the term protomala (mala, mandible) for the man-
dible of & myriopod ; mala would be preferable, but this has already been
applied by Schiddte to the inner lobes of the maxilla of certain Coleop-
terous larvee.

The protomala consists of two portions, the cardo and stepes, while the
hexapodous mandible is invariably composed of but one piece, to which
the muscles are directly attached, and which corresponds to the stipes of
the myriopodous protomala, The stipes instead of being simply toothed,
or with a plain cutting edge, as in Hexapoda, has, in the Chilognaths, two

* Myriapoda Musael Haurinensls, Bidrag til Myriapodernes Morphologl og
Systematik. Ved Fr. Meinert, af ** Naturhistorisk Tidsskrift,” 8 R. 7 B., Kjoben-
havn, 1871, p. 105. See Tab. i, fig. 4. Melnert states that the laminge fulcientes
do not belong to the labrum itself, and that the form of these pieces varies

greatly according to the species.
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outer unequal long teeth ; and within, a series of singular processes like
gtout setie edged with dense spines on the inner side. This double appa-
ratus of teeth and spinose Processes, which may be called the pectinella,
gives the stipes a decided resemblance to that of the hexapodous maxilla,
In the Chilopoda, according to the figures and description of Meinert,
there 18 a greater variation in the nature of the pectinella of the stipes.
As we have observed in the pr()(,()m:l,l:l. Of H(‘()l()ptfl’ldl’:h and 'llii‘.h(.)bil_l.\‘,
there are three or more stout teeth, with an inner series of spinulated
slender processes ; but in several genera figured by Meinert, as Mesocan-
thus® albus Mein., Scolioplanes ecrassipes JKoeh, Chatechelyne vesuviana
Newp., Creoplilus sodalis Bes. and Mein., and Mecistocephalus punctifrons
Newp., the cutting edge is provided with spinose processes alone.

Ifor the second pair of mouth appendages of the Myriopoda we propose
the term dewtomala, or second pair of jaws. They form the so-called
labium of Savigny and later authors. In the Chilognaths they have a su-
perficial resemblance to the labium of winged insects ; but the correspond-
Ing pair of appendages in Chilopoda are not only unlike the labium of
tlexapoda, but entirely difterent in structure from the homologous parts
in Chilognaths. The ““labium’’ of Newport, or first maxille of Meinert,
have been described and figured by those authors, to whose works the
reader is referred.

The following remarks apply to the homologues of these parts in the
Chilognaths. While most authors degignate this pair of appendages as the
“labiam,”’ Meinert more correctly calls them the first maxille, briefly
in the Latin abstract of his ““ Danmark’s Chilognather’#* in his diagnosis of
the order deseribing them as ““ Stépites maxillares appendicibus instruct,
detecti ; * but in his description of Julus referring to them as “ Lamina la-
bialis parva, stipites labiales modo partim s¢jungens.

Meinert aiso deseribes what he designates as a third pair of mouth-parts,
or labiwm, which is enclogsed by the second pair, behind which is a trian-
gular plate (lamina labialis) which he regards as a sternal part, correspond-
Ing to the mentum of insects. He then adds: “In front of the labium
In the Polydesmid® are two short round styles (stli lenguales), which are
toothed at the end.”” He also speaks of the curved piece behind the
laminia labialis, which he designates as the Aypostoma (see our fig. 2).

[t should be observed that Savigny states that the labium (lévre inféri-
eure) is in Julus composed of what he designates as the first and second
maxillae ; his second maxille being Meinert's labium.

[t seems to us that the researches of Metschnikoff4 on the embryology
of the Chilognaths (Strongylosoma, Polydesmus and Julus) leave no
doubt that these myriopods have but {wo pairs of mouth-appendages,
which Metgchnikoff designates as mandibles and labium. The latter
arises ag a pair of tubercles or buds, at first of exactly the form of the man-

* Naturhistorisk Tidsskrift. 3 R. 5 B.
r Embryologie der doppeltfussigen Myriapoden (Chilognatha), Von Elias
Metsechnikofl, Zeitsehrift fr Wissenschaft, Zoologie, xxiv, 253, 1874,
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dibles, and like the primitive embryonie mouth-appendages of any arthro-
pod. Hence the differentiations of parts and coalescence of the two limbs,
while closely resembling that of the labium or second maxillie of hexapods,
really occurin Myriopods in a different pair of appendages, 7. e., the second
instead of the third pair. Hence the parts called labium (many authors)
in Myriopods are really homologons with the first maxillie of insects ; and
they should, to prevent misconception, receive a distinetive name (deuto-
mal@e). With the aid, then, of embryology we have arrived at a clearer
conception of the homologics of the second pair of mouth-appendages in
the Chilognaths. It forms a broad flat plate, becoming the floor df the
mouth, and forming an under lip; it is differentiated into two sets of broad
plates, an outer and inner stipes; the outer stipes (stepes ewtervor) bears at,
the free edge two movable toothed appendages, which may be designated
a8 the inner and outer malellew. The inner stipes (séepes interior), are
united firmly, and are supported behind by what Meinert designates as the
lamana labializ, behind which 18 a curved, broad sclerite called by Meinert,
the hypostoma ; a rather unfortunate name, as it has been used by Meigen
and Bouché for the clypeus of Diptera. Differentiated from the front edge
of the inner stipes, is a piece usually separated by snture, which, asg we un-
derstand it, i8 the stzlus lingualis of Meinert ; it is our maluletlo. A median
portion of the deatomala has been apparently overlooked by authors ; it is
our labiella (fig. 2), and corresponds in a degree to the lingua of
hexapods ; it 18 a minute rounded piece sitnated between the malulellie ;
in Julus minute and single; in the Liysiopetalidie much larger, and divided
into a large anterior, and a much smaller posterior crescent-shaped part ;

it 18 supported by two long cylindrical divaricating styles,

[t thus appears that the head of Chilognaths bearg but three pairs of ap-
pendages, viz., the antennge, and the mouth-appendages, the proto and
deutomale. Without doubt the Chilognaths, as proved by their embry-
ology and morphology, and their cloge relationship with the Pauropoda, the
simplest Myriopods, represent the primary form of the Myriopods, while
the Chilopods are a secondary, less primitive group. Palacontology appa-
rently supports this view. We may now tarn to the structure of the head
of Chilopod Myriopoda, which has been fully described by Newport, * and
also by Meinert. 4

[Having already briefly deseribed the morphology of the epicranium or
antennal segment of Chilopods, with the labrum and ““ mandibles ** (pro-
tomalie = *“true maxillee”’ of Newport), which are close homologues of
those of diplopod myriopods, we may next take up the second pair of mouth-
appendages, which are the morphological equivalents of the so-called la-
bium of Chilognaths, These, as seen in Seolopendra, are very different

¥ Monograph of the elags Myriopoda, Order Chilopoda; with Observationg on
the genernl arrangement of the Articulata, By George Newport, Trans. Linn.
S0e., XIX, p. 257

f Myriapoda Musiel Hauniensis Bidrag til Myriapodernes Morphologl og
Syvstematik ved Fr. Meinert, Af Naturhistorisk Tidsskrift, 3 R. 7 B., 1871.
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from the so-called under lip of Chilognathg ; they are not united, and are
separate, cylindrical, Heshy, H-jointed appendages, but as Newport states
‘““connected transversely at their bage with a pair of soltt appendages (¢, ¢).
that are situated between them, and which, as I have already stated, I re-
oard as the proper lingua, as they form the Hoor of the entrance to the

pharynx.” These H-jointed appendages are Mr. Newport's ““maxillary

A

palpi; ™" his true maxillax being the homologues of the ““mandibles’ of
Chilognaths. |

The portion of the head of Scolopendra and other Chilopods, thus far
considered, together with the antennie and proto and deutomalie, we con-
sider as homo ocous with the entire head of Chilognaths ; the basilar seg-

ment of Newport, and the two pairs of head-appendages have no homo-
logues in the head of Chilognaths, They are rather analogous to the
maxillipedes of Crustacea. and nothing like them, speaking morphologi-
cally, exist in other Tracheata. We therefore propose the term malipedes
Crvalen, jaw 5 pes, foot, or jaw-feet) for the fourth and fifth pair of cephalic
appendages of Chilopoda. At the same time it is easy to see that they are

modified feet : especially when we examine the last pair in Scolopendra,
which are attached to a true sternite, and see that they are directly homo-
logous with the feet and sternite of the same animal.

The first pair of malipedes are the ““labium and palpi ™ of Newportl ;
the ““first auxiliary lip '’ of Bavigny. They, however, bear little resem-
blance to an insect’s labinm and labial palpi. They are separate, not coa-
lescing in the middle as in the labium of Hexapods. The so-called labial
palpl are 4-jointed, with an accessory plate. They arise directly in front
of the *‘basilar segment” of Newport, but appear to have in adult life no
tergite of their own, *

The second pair of malipedes or last pair of mouth-appendages, are the
POIsSoOn fangs ; they are the “second auxillary lip” of Savigny ; the “man-
dibles orp foot-jaws’” of Newport and subsequent authors, T'he dorsal plate,
or what may be called the second malipedal tergete 18 the “ basilar and sub
basilar plate” of Newport,

As 1o the number of segments in the head of Chilognaths, both mor
pll()lngy and embryology prove that there are but three ; in the Chilopoda
five. Newport’s observation on the young recently hatched Greophilus
(his Pl xxxiii, fig. 8), shows that the sub-basilar plate is the tergum or
geute of the fifth segment; and the basilar plate is consequently the
tergum of the fourth segment, or second malipedal segment. The ster-
nite of the sub-basilar plate is usually a very large plate, deeply in-
dented in front in the middle, with teeth on each side, and forms the “la-
bium ' of Newport, It may for convenience in deseriptive zoology be

termed the “* pseudolabium. ™

Y Balfour also states, ng we find after writing the above, that the basilar plate
I8 really the segment of the poison claws, and may tfuse more or less completely
with the segment in front and behind it, and the atter is sometimes without a
palr of appendages (Lithobias, Scutigera) Comp. Kmbryology, 1, p. 225,

PROC, AMER, PHILOS. B8OC. xXxI. 114, 2. PRINTED sepTEMBER 17, 1883.
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As embryological proofs of our morphological views may be taken the
admirable regearches of Metschnikof* on the development of GGeophilus.
His Taf, xx, fig. 4, shows plainly the four pairs of mouth-appendages be-
hind the antennge, the latter developed as in Hexapods from the proce-
phalic lobes. His fig. 15 shows that the pleurum and tergum of two poste-
rior (or fourth and fifth) cephalic arthromeres, with their appendages, are
the primitive scuta of the proto and dentomalar arthromeres which at this
period have coalesced, and are intimately united with the procephalic lobes.
His fig. 18 shows that at a later period the primitive scuta of the fourth
cephalic segment has disappeared, or at least 18 merged into the fifth
primitive scuta or sub-basilar plate of the adult. An examination of
Metschnikoff’s paper will prove conclusively that Newport's views as
to the sub-segments of the chilopods are not well founded in nature ; and
that they are merely for the most part simply adult superficial markings.

The following table will serve to indicate, in a comparative way, the
number of arthromeres in the head of the three sub-clagses of Tracheate
arthropods, their corresponding appendages, and the more important syn-
Onyms :

— et — - . —_— - e —————
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Hexapoda, Arachnida, Mvriopoda. Myriopoda,
(Chilopoda ) | (Chilognatha.)
IstArthromere Antennse, Wanting.{ Antennge, Antennie.
(Preoral)
20 Arthromere Mandibula. Chelliceroe,] Protomale. Protomalm,
(Postoral) (Mandibles.) (Mandibles Sa-[(Mandibles Sa-
vigny., vigny.)
3d Arthromere|/lst Maxillse, (Pedipalpi, Deutomale, Deatomalom,
’ maxillee) | (I1st Maxillse Sa-|(Labiam.)
vigny.)
ith ey .o 2d Maxille, I8t palr of bee-|lst Malipedes, |2d palrof Pedes.
nopoda. (Ist, Auxiliary
’ lp, Savigny.)
oth i salsnenndin Se i asn ans 2d pair of bse-2d Malipedes.|2d pairof Pedes.
nopoda. (Auxiliary
Hp, Savigny
Mandibles.)
Gt h 8 18t pair of bge-3d pair of bge- (18t pair of Pedes|3d palr of Pedes.
| nopoda, nopoda.

General Morphology of the Body. 'The well-known researches of New-
port on the development of Julus, and the embryological studies of Met-
schnikofl already referred to, show that the larva of Julus and other diplo-
pod myriopods is hatched with but three pairs of feet. In Julus ferrestris,
as stated by Newport, the 3d body-segment 18 apodous ; the 1st, 2d and
4th segments behind the head bearing feet. The number of body-segments
are af first 9; the new segments appearing six at a time. In Strongy-

* Embryologisches, iber Geophllus, Von Ellas Metschnikofl., Zeltschrift rar
Wissenschafll. Zodlogle, Xxxv, p. 313, IN75.

+ Balfour claims that the 18t pair of cephalie apppendages are wanting s and

the fact shown by his Fig. 200 C, D, that the stomodesum at first lies between the
procephalic lobes, and that the latter do not even bear appendages appears to

prove his statement.
*On the Organs of Reproduction and the Development of the Myriopoda

Phil. Trans,, 1841,

.'.
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losoma, according to Metschnikoff, the larva has eight segments hehind
the head, the second segment footless ; in Polydesmus there are but seven
body-segments, the second apparently being apodous, though it is difficult
to determine with certainty from the drawing which of the three first
segments 18 apodous,

In two embryos of Julus multistriatus Walsh? Kindly communicated to
us by Prof. Riley, and which he assures us were freshly hatched right from
the ege, the larvee are much more advanced than in the freshly-hatched
larvee referred to ; still the sccond body-segment is footless instead of the third,
but there are seventeen segments, the 1gt, 3d and 4th each bearing a sin-
gle pair of legs ; the Hth-10th segments each bearing two pairs of legs.
In one of the three specimens, which was apparently a little longer out of
the egg than the two others, there were five penultimate short secondary
segments (11th-15th) on which there were rudiments apparently of but a
single pair of legs to each segment, whereas Newport states that two pairs
bud out from each segment, and while in Julus terrestris the new segments
arise in gixes, in our species they arise in fives. In adult life a single pair
of limbs arises from the second segment, and the first three segments each
have but one pair of legs, the fourth having two as in the fifth and fol-
lowing segments.

It thus appears that the larval diplopod Myriopod is a six-footed Trach-
eate, though neither its mouth-parts nor primary legs are directly homolo-
£0us with those of the Hexapodous insects,

Looking at the embryo diplopod Myriopod from a deduetive or gpecula-
tive point of view, it doubtless representg or is nearly allied to what was
the primitive myriopodous type, a Tracheate, with a eylindrical body,
whose head, clear] y separated from the hind body, was composed of three
cephalic segments, one pair of antenng, succeeded by two postoral arthro-
meres, the protomalal and deutomalal arthromeres ; while the hind body
consisted of as few as seven arthromeres, whose scuta nearly met heneath,
with three pairs of six-jointed legs distributed among the first four seg-
ments. It is evident that the form represented by the adult is a secondary
later ])I'()(hl(:t:, and arose hy :u‘l:t]')tm.i()ll (O 1ts present form. The m‘nl)ryo
(xeophilus, the only Chilopod whose embryology has been studied, leaves
the ege in the form of the adult ; it has, unlike the diplopods, no meta-
morphosis. Its embryological history is condensed, abbreviated.

But in examining Mctmxhnilmﬁ.’s sketches, primitive Chilognath charac-
ters assert themselves . the body of the embryo shortly before hatching is
cylindrical ; the sternal region iz much narrower than in the adult, hence
the insertion of the feet are nearer together, while the first six pairs of ap-
pendages (the sixth apparently the first pair of feet of the adult) are indi-
cated before the hinder ones, These features indicate that the Chilopoda
probably arose from a diplopod or diplopod-like ancestor, with a cylindri-
cal l)ody, narrow sternites and with three pairs of legs, which represent
those of the larval Chilognaths, the two anterior becoming the two pairs of
malipedes of the pmsentf Chilopoda. Thus the first gix appendages of the
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embryo (teophilus correspond to the antennie, fwo pairs of mouth-parts
and three pairs of legs of the larval Julus.

The phenomenon of two pairs of limbs to a segment, 8o unique n 1'ra-
cheata, may be explained by reterence to the Phyllopoda among the
Branchiata,  The parallel is quite exact. The larvae in both groups have
but a single pair of appendages to a segment ; the acquisition of a second
pair in the diplopods is clearly enough o secondary character, and perhaps

necesgary in locomotion in a cylindrical body with no sterna.*

The larval Julusand the ancestral Chilognaths were hexapod Tracheata,
but sufliciently different to indicate plainly that the Myriopods branched
oftf from a much more primitive form than the Scolopendrella-like hexapod
ancestor, and which form somewhat agrees with our hypothetical lepti-

form anvestor of all Tracheata.

The Myriopods also difler from Hexapoda in that the genital armature
of the male (the females have nothing corresponding to the ovipositor of
Hexapoda) 18 not homologous with that ol true msecls : morcover, the
armature is not homologous with the limbsg or jointed appendages of the
myriopodous body. On the contrary, the apparatus ol hooks arises from
the sternum of the sixth secment, between, but a little in advance of the
orizin of the eighth pair of legs. It should be observed that the legs in
Myriopods are outgrowths between the tergites and sternites, there being
no pleurites difterentiated, and in this important point also, the myriopods
are quite unlike the Hexapodous Tracheates.

Affinity and 8ystematic position of the Pauropoda. 'I'he nearest living
formg which approaches the larval Diplopod are Pauropus and Kury-
pauropus. These organisms are practically primitive diplopods. Looking
at the lowest Chilognath, Molyrenus, and comparing Pauropus with it, it
will be seen that the latter searcely differs from it ordinally. Fauropus
has a head with a pair of antennie and two pair of mouth-appendages,
The antennse are quite unlike any other myriopods, being 5-jointed and
hifurcate, somewhat as in certain Coleopterous larvae ; the peculiar sense.
filaments may be the homologues of the flattened sense-gsete at the end of
the antennae of Diplopod Myriopods.

The ““mandibles’” are rudimentary, very simple, and are scarcely more
like Chilopod than diplopod protomala ; there is a second pair of append-
ages which, as Lubbock states, are ““minute and conical ;7 they bear a

-

cloger resemblance in position and general appearance to the ““under lip
of Chilognaths, especially the under lip of Siphonophora ; in fact, the

It ig plain that, as Balfour suggests, Comparative IKmbryology p. 324, the
daouble segments have not, originated from & fusion of two primitively distinet
seoments. There is, however, b misconception as Lo the nature of the *double
spements.”” They are not so in fact. The scutes are single, undivided, but the
ventral region is alone imperfectly double, bearing two palrs of appends-
ages, Jush as single segmentys of Apodidae may bear from 2-6 appendages: the
differentiation ig confined to the ventral limb-bearing reglon and limbs alone

the dorsal part of the segment does not share in the process,
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mouth-appendages of Pauropus are much nearer the normal type of those
of the true Chilognaths than the degoraded mouth-organs of the Sugentia.
The body of Pauropus is cylindrical, the gcutes are a8 much like those of
Polyxenus as those of the (‘hilopods ; the number of hody segments is
seven, the same as in the larve of certain Diplopods ; the feet are 6-jointed

ag In Diplopods, and there are nine pairg, six pairs to the four penultimate
segments,  The three anterior pairs are developed from two segments,
. €., arise from the ventral and laters]l sclerites correspondimg to two
seutes.  Uhis fact should not, we venture to sugeest, exclude them from
the Chilognaths, as there is a considerable irregularvity in the positions of
the three pairs of anterior feet in larval Chilognaths. The terminal hody -
segment 18 much as in Chilognaths. When we examine the larva of Pau-
ropus, we find a strong resemblance to the larval hexapodous Chilognaths.

Hence we scarcely see good grounds for placing Pauropus in a distinet
order from Chilognaths, Their distinctive characters, and they are im-
portant ones, are we submit. only of subordinate value, and we should
therefore place the Pauropoda ag the second sub order of Chilognaths,
throwing all the genuine Chilognaths into a fivst sub-order.

Turning to [urypanropus, we find that this singular form is in a degree
nconnecting link between Pauropus and Polyxenus; the head has much
the same shape, the antennge being inserted beneath far back from the
front edge of the bHroad top ; the legs are much the same shape, and more
traly diplopod than in Pauropus, as they are arranged nearly in two pairs
O a segment ; there are six segments, four of them bearing legs, there
being nine pairs of legs to four scuta. ‘L'he scutes are much as in Polyx-
enus, spreading out flat on the sides, the animal being elliptical oblong,
broad and flat. There are no true sternites like those of Chilopods, and
though the feet are inserted wider apart, the entire structure of the soft,
membranous sternal region is much as in Polyxenus,  We therefore {eel
warranted, :L](.]\()ugh ()ri.g;i“;l,]]y ;,(‘(:(!l)l'.illf,.‘f the ordinal rank of the l’:l‘\ll'ﬂlu)(]él.
assiened them by Sir John Lubbocek, in regarding them as Chilognaths,
with aberrant I'<‘::|,l..nr(_es which would throw theéem into a suborder of the
latter group.

The Systematic Position of Secolopendrella. Thisg singular form is usually
regarded as a Myriopod, while Mr. Ryder refers 1t to a distinet order,
Symplyla. We have already® given our reasons for the view that it
18 8 Thysanuran,4 with only superficial resemblances to the Chilopod
]\"lyl‘iﬂpnds. Our fresh studies on the latter conlirm our opinion that
the Scolopendrella is a hexapod. The mandibles and maxille, the
formeoer especially, are like those of the Thysanura, rather than the myrio-
pods, not being divided into two parts (stipes and cardo). Tt seems 1o us
that Scolopendrella with its numerous posteephalic legs may fulfill the

TAmMerican Naturalist, xv, 698, Sepb. 1881,

I ompare the excellent, (icures of the mounth-partg of Sceolopendrella in D 1,
Muhy, Die Mundtheila in Scolopendrella uad Polyzonium, 10er Jahresbericht
Uber das Deutsche Staats Gymnasium in Prag-Altstadt, 1881-2. Prag, 1882,
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phylogenic requirements of the early embryo of Hexapoda and Arachnida,
in which there are a number of embryonic primitive abdominal append -
ages. Thus it preceded Campodea as a stem-form.

Genealogy of the Myriopoda. 'T'he pseudo-hexapodous larval forms of
Chilognatha, including the Pauropoda and the early germ of the Chilopoda
(Geophilug), indicate that the many-legged adults were derived from what
we have called a Leptus-form ancestor. Our present knowledge of the
embryology of the Myriopoda shows that unlike the Arachnida and Hexa-
poda the embryo is not provided with primitive, transitory legs. There
seems then no direct proof that the Myriopoda had an origin common with
that of insects and arachnida, from a Scolopendrella-like, and perhaps still
earlier Peripatus-like ancestor; but from a six-legged form, which, however,
may have been derived rrom some worm-like ancestor. ‘The Leptus-form
larva of Myriopoda, with their three pairs of cephalic appendages and six
legs, may, then, be the genealogical equivalent of the six-legged Nauplius
of Crustacea ; which type is generally believed to have originated from
the worms.

A genealogical tree of the Myriopods would then be simply two
branches, one representing the diplopod and the other the single paired
type (Chilopoda), both originating from a Leptus-like six-footed ancestor
(7. e., with three pairs of cephalic and three pairs of posteephalic append -
AZEs ).

Dr. Erich Haase in his ““Beitrag zur Phylogenie und Ontogenie der
Chilopoden ”” publishes a “*stammbaum der Protochilopoden.” He pro-
poses a hypothetical group, Protosymphyla, from which the Symphyla,
Thysanura and Chilopoda have originated. But, as we have seen, this view
is based on mistaken views as to the relations of the Chilopods to the dip-
lopod Myriopods, and of the homologies of Myriopods with insects. As we
have seen, the Chilopods must have originated from a Chilognathous stock,
or at least from & branch which arose from Pauropus-like forms, and the
Thysanura, with Scolopendrella, must have arisen from a separate main
branch, which led to the Hexapodous branch of the Arthropod genealogi-
cal tree.

For the reason stated, also, we should disagree with the views of Haeckel
(Naturliche Schopfungsgeschichte, 1870, 2d edit.) that the Diplopod My-
riopods were derived from the Chilopoda, In the IEnglish transaction
(1876) he remarks. ““ But these animals also originally developed out of a
six-legged form of Tracheata, as is distinetly proved by the individual de-
velopment of the millipede in the egg. Their embryos have at first only
three pairs of legs, like genuine insects, and only at a later period do the
posterior pairs of legs bud, one by one, from the growing rings of the hinder
body. Of the two orders of Centipedes * * % % the round double-
footed ones (Diplopoda), probably did not develop until a later period out
of the older flat, single-footed ones (Chilopoda), by successive pairs of rings
of the body uniting together. Fogsil remains of the Chilopoda are first men-
tioned in the Jura period.”” The Chilognaths, however, as shown by Daw -

L2
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son. Meek and Worthen, and lately by Scudder, were numerous as Iar
hack as the Carboniferous period ; the Chilopods are the later produc.
tions ; perhaps not older than the Tertiary period, since VMunster's Geopl-
lug pravus is a doubtful form.

I[n this connection, reference should be made to the singular fossil, 1’a-
lwocampa, from the Carboniferouns formation of Illinois, originally de-
goribed as a caterpillar-like form by Meek and Worthen, and lately
claimed to be a Myriopod by Mr. Scudder,* who proposes for the hypo-
thetical groups, of which he considers it ag the type, the name, FProtosyn-
gnatha. It seems to us, after a careful reading of Mr. Sendder’s article,
that this obscure fossil presents no features really peculiar to the Myrio-
pods : but that there are as good or better reasons for regarding it as the
hairy larva of some Carboniferous neuropterous insect. Mr, Scudder de-
seribes it substantially thus : ““Tt is a caterpillar-like, segmented creature,
ten similar and equal seg-

-

three or four centimeters long, compoged ol
ments. besides a small head ; each of the segments, excepting the head,
bhears a single pair of stout, elumsy, subfusgiform, hluntiy-pointed legs, as
ong as the width of the body, and apparently composed of several equal
joints. Bach segment also bears four eylindrical but gpreading bunches
of very densely packed, stiff, slender, bluntly tipped, rod-like spines, a
little longer than the legs, The bunches are seated on mammille and

—

arranged in dorsopleural and lateral rows,”

We do not recognize in this deseription any characters of a myriopodous
nature : on the contrary, in what is said about the head, “‘composed of only
a single apparent segment’ (p. 165), and of the legs in the above descrip-
tion. and acain on p. 165, where it is remarked : ““The legs were different
in form [from modern Chilopoda], but their poor preservation in the only
specimen in which they have been seen, prevents anything more than the
mere statement of the following difference ; while the legs of Chilopoda,
are invariably horny, slender, adapted to wide extension and rapid move-
ment. those of Palwocnmpa are fleshy, or at best subcoriaceous, very
stout and conical, certainly incapable of rapid movement, and serving

rather as props,’” the author appears to be describing rather a caterpillar-
like form than a Myriopod. It seems to us that the larveae ol the nearopter-
ous Panorpidm, with their two-jointed abdominal prop-legs, small head
and singularly large spinose spines, ariging in groups {rom a fubercle or
mammilla, come nearer to Palwocampa than any Myriopod with which
seience is at present acquainted. For these reasons, and while the nature
of these fossils is g0 problematical, we should exclude them, as regards
the Myriopods, from any genealogical considerations,

We have also attempted to show that the Archypolypoda + are a subdi-

¢ The Affinities of Paleocampa Meek and Worthen, as8 evidence of the wide
diversity of type in the parliest known Myriopods, by Samuel H. Scudder.
Amer. Jonrn. Selence, xxiv, No. W1, p. 161, Sept,, 82,

t The Systematie Positions of the Archipolypoda, a Group of IF'ossil Myrio-
pods, Amer, Naturalist, 526, March, 1558,
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vision of Chilognaths, allied not remotely to the Lysiopetalida ; or at
least that they are true diplopod Myriopods. Hence we are still reduced
for our materials for a ])llb.'l(>g¢'y\__\r of the A} ‘\.-"l'iup(n]r& LO «r\'ixl,ing nl‘(l(‘l‘s, Pau-
ropus being, perhaps, a more aberrant and stranger type than any fossil
forms yet discovered.

EXPLANATION OF THE FIGURES.

Fig. 1. Head of Scolopendra, seen from beneath, showing the ““mandible’
(protomala) with its cardo (card.) and stipes (8f2.), also the labrum
and epilabrum.

Fig. 2. So-called under lip or deutomala of Scoterpes copev; hyp., * hypo-
stoma ;" Jamn. lab.. lamina labialis ; séep. €., stipes exterior; with
the malella exterior (mal. ¢.) and malella interior (ml. i.) ; the
8lipes interior (stip, 7.), with its malulella ; and the labwelia, with
1s stilus (8eil.).

Fig. 3. The deutomala of Julus ap. ; the lettering as in Fig. 2. Author

del.

—

Stated Meeting, May 18, 1853.
Present, 9 members.
President, Mr. FrRALEY, in the Chair.

Dr. ];[ui'lli)rin., a newly-elected member, was introduced to
the presiding officer, and took his seat.

A letter requesting a renewal of correspondence was received
from the Koyptian Institute.

Letters of acknowledgment were received from the Royal
Societies at Amsterdam and Munich.

Letters of envoy were received from the KMgyptian Institute,
and the Royal Academy at Munich.

Letters requesting No, 95 from the Manchester Literary and
P]li'lo.\'()phim,l. Soclety, April 26 ; and requesting 102, 103, 104,
from the Philadelphia College of Pharmacy, April 20, were
read and referred.

Donations were received from the Mgyptian Institute; Cen-
tral ()lm.;‘,rvami..ury at St. Petersburg; Royal Geological Insti-
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